for The Riks-Stroke Collaboration Background and Purpose-Depression after stroke is often described as underdiagnosed and undertreated. However, there are few data on self-reported depression and use of antidepressants in stroke patients at large. Materials and Methods-In the Swedish national quality assessment register, Riks-Stroke, 15 747 stroke survivors are recorded. They were asked about depressive mood and antidepressant treatment 3 months after stroke. Age-specific prevalence of antidepressant use after stroke was calculated. Results-At 3 months after stroke, 12.4% of male and 16.4% of female stroke survivors reported that they always or often felt depressed. In a multiple logistic regression model, female sex, age younger than 65 years, living alone, having had a recurrent stroke, being dependent on others, and institutional living 3 months after stroke were independent predictors of self-reported depression. Antidepressant medication was used by 22.5% of men and 28.1% of women who had had a stroke. Of patients using antidepressant drugs, 67.5% did not report depressive mood. However, 8.4% of the entire cohort reported depressive mood but no treatment with antidepressants. When compared with the general population, approximately twice as many of the stroke patients were using antidepressant treatment. Conclusions-In this national survey, 1 in 7 patients reported that they felt depressed and the use of antidepressant drugs after stroke was common. The widespread use of antidepressants challenges the contention that antidepressants are generally underused after stroke. However, the substantial proportion reporting depressive mood but not using treatment with antidepressants suggests that patient selection for treatment should be more precise. 
D
epression after stroke is a well-defined entity that is serious and treatable. It has severe implications for quality of life [1] [2] [3] and is strongly associated with excess mortality during the first years after stroke. 4 -6 It may be reactive to the disabilities caused by the stroke and the profound changes in basic aspects of life conferred by stroke; however, in many patients, depression after stroke also seems to have a direct physiological and anatomical correlate. 3, 7, 8 Tricyclic antidepressants and serotonin uptake inhibitors have, in randomized controlled trials, been shown to be superior to placebo to alleviate depression after stroke. 3 It is a widely held contention that depression after stroke is an underdiagnosed and undertreated condition. However, there is little information available outside the setting of research cohorts to support this sentiment. As reported later in this article, antidepressant agents are widely used in the population at large and, during the stroke-prone ages, antidepressant drugs are now used by 1 in every 10 men and 1 in every 5 women in Sweden. Rapid increases in the use of antidepressants among elderly people have been reported from many countries, including Australia, 9 Italy, 10 Sweden, 11 United Kingdom, 12 and the United States. 13, 14 It seems that, after all, depression is recognized and treated much more frequently today than previously. To what extent this applies to patients with depression after stroke is unknown.
Riks-Stroke, the national register for assessment of the quality of stroke care in Sweden, 15 was initiated in 1994. All 84 hospitals that care for acute stroke patients participate and Ͼ20 000 patients are included each year. From 2001, questions concerning depression and use of antidepressants have been included in the 3-month follow-up. The objective of this study was to describe and analyze, in a large national cohort, self-reported depression after stroke, its risk factors, and treatment with antidepressant drugs.
Materials and Methods

Study Population
In 2002, 22 530 patients treated in 84 hospitals were registered in Riks-Stroke, the Swedish national register for quality assessment of stroke care. 15, 16 Of these, 2679 (11.9%) died during the hospital stay and another 1301 (5.8%) died later during the 3-month follow-up.
Outcome Variables
Each hospital conducted a 3-month follow-up of their stroke patients and data were submitted to the Riks-Stroke national coordinating center using an Internet-based system (details are given at the Riks-Stroke web site: http://www.riks-stroke.org/files/ENGcontents.html). Most hospitals received the 3-month follow-up questionnaire in written form and, if necessary, the staff obtained complementary information by telephone interviews. In 27 of the 84 hospitals, a majority of the follow-up information (Ͼ50%) was obtained by telephone interviews. Of the 15 747 patients that were followed-up in this study, 4561 (29.0%) answered the questionnaire in writing by themselves, 3677 (23.4%) answered in writing with help from a family member, 4658 (29.6%) answered by telephone, 349 (2.2%) answered during a visit to the hospital, 1559 (9.9%) had a caregiver who answered, and 942 (6.0%) answered in some other way.
One of the questions at the 3-month follow-up of the patients who had a stroke in 2002 was "Do you feel depressed?" Five fixed response alternatives were given: "never/almost never," "sometimes," "often," "all the time," and "do not know." Patients who answered "often" or "all the time" were considered to have selfreported depression and patients who answered "do not know" were considered to be missing. The variable self-reported depression (yes/no) was the primary outcome variable in this study. One question concerned treatment of depression (yes/no/do not know). Age (64 or younger, 65 to 74, 75 to 84, and 85 or older), sex, place of living, cohabitant status, activities of daily living (ADL) performance and use of antidepressants 3 months after stroke were analyzed as co-variates. Self-reported ADL proficiency was estimated by a 3-item instrument that has been shown to correlate closely with the Barthel index. 16 
Validation of Self-Reported Depression in Riks-Stroke
The Riks-Stroke question on depression was validated in a separate study in which 36 patients (one-third each with mild, moderate, and severe neurological deficits) were interviewed approximately 3 months after they had a stroke. Self-reported depression in RiksStroke was compared with depression (mild or severe) as defined by the Prime-MD instrument. 17 The 2 instruments correlated reasonably well (r s ϭ0.645; PϽ0.001). When depression was not present according to the Prime-MD criteria (nϭ22), self-reported depression was not present by the Riks-Stroke classification in all instances (specificityϭ100%). Of the 13 patients that had mild depression according to Prime-MD, 5 were correctly classified using Riks-Stroke criteria (sensitivityϭ38%).
Sales of Antidepressant Drugs
Information on the sales of antidepressants (ATC code N06A) in the general Swedish population in 2002 was obtained from Apoteket AB, Stockholm (the Swedish pharmacy chain having exclusive rights to sell drugs prescribed by a physician). The sales were expressed as defined daily doses per 1000 inhabitants. Defined daily doses for antidepressant agents were those defined by the WHO Collaborating Centre for Drug Statistics Methodology (available at: http://www.whocc.no/atcddd). The point prevalence (%) of antidepressant use was then estimated as defined daily.
Statistical Methods
Univariate logistic regression was used to test for associations between self-reported depression and the factors of sex, age, living alone at follow-up, institutional living at follow-up, primary ADL function at follow-up, stroke subtype, level of consciousness on admission, and recurrent stroke. To simultaneously test the factors, multiple logistic regression was used. Results are presented with estimated odds ratios and corresponding 95% confidence intervals. The use of antidepressants was analyzed using the same methods and factors. The statistical package SAS, release 8.2, was used for the analyses.
Results
Missing Data
Among the 18 550 patients still alive 3 months after stroke, 2803 (15.1%) were lost to follow-up. Patients lost to follow-up were more often women (50.6% versus 47.9%), older (mean age 78 versus 76 years), living alone (54.8% versus 45.3%), and ADL-dependent (11.6% versus 7.0%) prior to their stroke. Of the 15 747 patients that were followed up, responses to the question concerning depressive mood was missing for 1748 (11.1%). Thus, data on self-reported depression at 3 months' follow-up were available in 13 999 patients ( Figure 1) . Many of the patients with missing data on mood (945 out of 1748; 54.1%) had not answered the questionnaire by themselves. Hence, older, ADL-dependent patients and patients not living at home were over-represented in that group. Data concerning use of antidepressants were available for 11 687 (74.2%) of the patients who were followed-up ( Figure 1 ). The majority (77%) of the patients who did not answer the questions concerning antidepressants were identical with those who did not answer the depressive mood question. The remainder of the missing group did not differ substantially with respect to age (mean 74.4 versus 74.0 years), sex (53.5% versus 52.5% men), and proportion being ADL-independent at follow-up (76.0% versus 75.9%) compared with those who answered the antidepressant question.
Self-Reported Depression
At the 3-month follow-up, 1999 patients (14.3%) reported that they felt depressed (12.4% of the men and 16.4% of the women). Female sex, having had recurrent stroke, and not being fully conscious on admission were all associated with self-reported depression in the univariate analysis (Table 1) . Being dependent on others in ADL, institutional living at 3 months after stroke, and, among those living at home, living alone, were also factors associated with self-reported depression (Table 1) . Age, stroke subtype, and whether the patient had been treated in a stroke unit during the acute phase had little impact on self-reported depression.
Including the aforementioned variables, a multiple logistic regression verified the results from the univariate analysis, with the exception of lowered level of consciousness on admission that was no longer significantly associated with self-reported depression. In addition, after adjustment for co-variates, younger patients (younger than 65 years) were significantly more likely than elderly patients to report depressive mood (Table 2) .
To further investigate the implied association between younger age and depression, a separate analysis was performed with the least severely affected patient group, ie, those who were ADL-independent and were living at home without community service at the follow-up. Also, in this subgroup, younger patients were significantly more likely to report that they felt depressed than were older patients, thereby verifying the overall results from the multiple logistic regression (data not shown).
Antidepressant Medication
At the follow-up, answers were available for self-reported depression and use of antidepressant drugs in 11 292 patients. As shown in Table 3 , approximately half (49.1%) who reported depressive mood were using antidepressants. The 943 patients who felt depressed but were not using drug treatment represent 8.4% of the entire population. However, of those treated with antidepressant drugs, less than one-third (911 of 2806; 32.5%) reported depressive mood. In the subgroup of patients reporting depressive mood, being a woman, living in an institution, and being ADL-dependent significantly increased the likelihood of using an antidepressant (data not shown).
When patients who used antidepressants were compared with those who were depressed but did not report the use of antidepressant drugs, it emerged that patients with severe stroke sequelae (living in an institution and ADL-dependent) were more likely to use antidepressive drugs (Table 4) . Patients in the oldest age category (85 years or older) were significantly less likely to report use of antidepressants.
In comparisons of the use of antidepressants in stroke patients versus the general populations, we used data on all 11 687 patients with information on drug use, ie, we also used data on use of antidepressants from 395 who had not responded to the question on mood (Figure 1 ). Use of antidepressants was much more common in stroke patients as compared with the general population (Figure 2 ). The difference was most evident among younger stroke patients. Among men, the relative use of antidepressants in stroke patients versus general population decreased from 4.5 in the 45-to 64-year-old group to 1.3 in the 85 and older age group.
Among women, the corresponding relative use was 2.7 and 1.2, respectively. Use of antidepressant drugs was more common in women than in men of all ages among stroke patients and in the general population (Figure 2 ).
Discussion
The strength of this study is that it is a very large study population using stroke patients in an entire country during a 1-year period. The most important weakness is that it is based on self-reported data and not on strict diagnostic criteria for depression and confirmed use of antidepressants.
A single question to screen for depression in large cohorts (as in the Riks-Stroke register) has been shown to be quite specific in diverse populations, 18 including patients who have had strokes. 19 In the present study, the prevalence of selfreported depression at 3 months after stroke was 12% in men and 16% in women This is considerably lower than the 32% to 53% reported at 3 to 4 months after stroke in previous studies that have used strict diagnostic criteria applied either by a psychiatrist 7, 20, 21 or by a questionnaire 2 . These highprevalence estimates include minor and major depression, and the Riks-Stroke estimates are more in agreement with the 10% to 20% prevalence of major depression reported after stroke. 9 Comparison of the responses to the simple RiksStroke question on depressive mood with Prime-MD, an established instrument to screen for depression, 17 although not validated specifically in stroke patients, indicated that the Riks-Stroke question had a high specificity but a low sensitivity for detecting depression. The proportion of patients in the Riks-Stroke register reporting that they always or often felt depressed 3 months after stroke is therefore probably an underestimate of the true prevalence of depression after stroke. Our prevalence rates are thus likely to reflect only more severe states of depression after stroke (major depression). The high specificity implies that analyses of clinical factors associated with depression after stroke are not confounded by a large proportion of patients without depressive mood. It should be emphasized that the diagnosis of depression may be difficult when aphasia, anosognosia, and other cognitive dysfunctions are present after stroke. The diagnostic precision is likely to be less in a large-scale study using a simple question than in the clinical setting. Although the absolute prevalence rates of depression after stroke should be taken as crude estimates, the diagnostic imprecision would occur across age and sex subgroups. Relative differences between groups of stroke patients are likely to be more accurate.
Extensive validation studies indicate that Riks-Stroke covers approximately 70% of all acute stroke patients in Sweden. 16 Less than 5% of acute stroke patients, mostly those already in institutional care, are not admitted to hospital. [22] [23] [24] [25] Patients with the most severe strokes dying early after onset are underrepresented in Riks-Stroke, 16, 23 but this should not affect the present results at 3-month follow-up. Old age and not being admitted to a stroke unit also predict non-inclusion into the Riks-Stroke register. 16, 23 The effect of these selection factors on the results presented here is probably not great. The mean age in the Riks-Stroke patients (76 years) is as high, or higher than, as reported from population-based epidemiological studies in Sweden [22] [23] [24] [25] and high age has, per se, little impact on the prevalence of self-reported depression. 26 Our results also indicate that stroke unit care has no major impact on the occurrence of depression after stroke; therefore, any over-representation in the Riks-Stroke register of patients treated in stroke units should not introduce any major bias.
Antidepressant treatment was reported by one quarter of the patients at 3 months after stroke. In other settings, the accuracy of self-reported antidepressant use has been reported to be good. 27 In the present cohort of stroke patients of relatively old age (mean 76 years), underreporting rather than over-reporting of drug use is likely. Some of the previous studies on a limited number of patients have used strict diagnostic criteria for depression, such as DSM-III or DSM-IV, whereas this study reports on self-reported depression. With the frequent use of antidepressant medication, it is likely that most of the decisions to prescribe these drugs are based on general clinical impression and what patients report rather than on strict diagnostic criteria.
The type of antidepressant drugs used was not recorded in Riks-Stroke. In Sweden, selective serotonin reuptake inhibitors (SSRIs) account for 76% and other newer drugs for 18% of the total sales of antidepressant drugs (data from Apoteket AB). In view of the adverse reaction profiles of tricyclic antidepressants in elderly people, it is reasonable to assume that only a minority of stroke patients are treated with this class of drugs. The limited data available from randomized trials on SSRIs in the treatment of depression after stroke suggest a moderate beneficial effect, but a considerable proportion of patients with depression after stroke may also recover spontaneously. 3 The two-thirds using antidepressant treatment not reporting depressive mood in the present study may thus be because of spontaneous recovery, effect of drug treatment, or poor ability of the Riks-Stroke question to detect mild forms of depression.
One third of the patients using antidepressant treatment reported depressive mood, suggesting insufficient response to the treatment. Riks-Stroke does not include information on when antidepressant drug treatment was initiated or doses used in individual patients. It is therefore possible that, in some patients, treatment times were too short or the dosages were too low for the medication to be fully effective. Even in randomized trials, treatment failures are common. 3 Because antidepressants are widely used in elderly people in Sweden, it is also possible that many depressive or dysthymic people with poor response to antidepressants were already using drug treatment before stroke. Moreover, adversity of antidepressant drugs may have caused early termination of the treatment, an issue that has not been addressed in large clinical trials.
A sizable proportion of patients (8%) reported depressive mood but were not using antidepressant therapy at 3 months after stroke. This may reflect: (1) failure to accurately diagnose depression after stroke; (2) a wait-and-see attitude among physicians after diagnosing depression after stroke; or (3) inadequate follow-up of stroke patients after discharge from hospital.
We conclude that in a nationwide stroke population survey, female sex, age younger than 65 years, living alone or in an institution, and being ADL-dependent were factors associated with self-reported depression after stroke. One quarter of all stroke patients were using antidepressant therapy at 3 months, which suggests that this therapy is now liberally used after stroke. More importantly, we observed that approximately half of the patients reporting depressive mood did not receive antidepressant therapy at 3 months after stroke. This raises concerns that clinical practices to detect and treat depression after stroke are still suboptimal. Studies using more detailed methodology to assess diagnostic criteria for depression after stroke and the timing, intensity, and effect of treatment in routine clinical practice are warranted.
